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(54) A METHOD OF PROTECTING A SURFACE 



(71) We, ROLLS-ROYCE (1971) 
LIMITED, a British Company of 14- It Con- 
duit Street, London, W1A 4EY. formerly of 
1 Bank Building, Prince* Street, London EC2. 
5 do hereby declare the invention, for which we 
},rvy that a patent may be granted to us, and 
the method by which it it to be performed to 
be particularly described in and by the fol- 
lowing au cement: — 

10 This invention relates to the protection 
of surfaces in the vicinity of such operations as 
fusion welding, •lame spraying or laser cutting 
where spatter it produced, from c o n ta m ination 
by such tpatier. 

IS Fusion welding ii a generic term covering 
forms of welding in which the veld it carried 
out solely by the melting of the met sit to be 
joined. Electron beam welding it an example 
of such a form of welding. 

20 it is found during such methods of welding, 
that some spsiiering from the molten metal 
often occurs. Such spattering metal readily 
adheres to surfaces in the vicinity of the weld- 
ing operation and is normally very difficult 

25 to remove. Hitherto expensive and inconvenient 
operations such as grinding or machining have 
been utilised to restore the spatter conuminated 
surfaces to their original condition. It it an 
object of the present invention to provide a 

30 method of fusion welding in which surfaces in 
the vicinity of the welding operation are pro- 
tected from the molten products thereof. 

Flame spraying is the term used to describe 
a method of depositing finely divided metal 

35 and/or refractory panicles in the heated, 
semi-molten condition to form an adherent 
coaling on a suitable surface. The particles may 
be heated by means of a plasma, or by the 
combustion of such gases as oxygen and acet- 

40 ylenc. It is often necessary when flame spray- 
ing to protect or mask surfaces in the 
immediate vicinity of the surface to be 
coated so as to prevent their contamination by 



the panicles being sprayed. It is a further object 
of the present invention to provide a method 
of flame spraying in which surfaces in the 
vicinity of the flame spraying operation are 
protected from the semi-molten products there- 
of. 

Laser beam cutting is a method of cutting 
metals, ceramics etc. in which a laser beam 
is used to melt a small region of an article 
so as to prodiKC a cutting effect. The spatter- 
ing prodlaccd by sovh melting is liable to con- 
taminate surfaces in the vicinity of the cut. It is 
yet a further object of the present invention 
to provide a method of laser beam cutting 
in which surfaces in the vicinity of the cutting 
operation arc protected from the molten pro- 
duct* thereof. 

Thus, according to the present invention, 
a method of protecting at least part of st least 
one surface which is positioned or is intended 
to be placed in the vicinity of a metal 
and/or refractory spa lUr -producing process 
from contamination by the spattered molten or 
semi-molten products of such a process com- 
prises the steps of coating said at least part 
of at least one surface with at least one layer 
of a composition comprising a mixture of an 
orgsnophilic cation-modified clay (as herein- 
after defined) and a volatile organic vehicle, 
removing substantially all of said vcuitlc from 
said coating to leave a film of said clay on 
said at least one surface, effecting said spatter- 
producing process, and removing any of said 
spatter together with said film. 

The term metal as used herein includes 
alloys. 

The term "orgsnophilic caucn-raodificd 
clay" as used herein means a clay modified 
by covering the greater pan of the surface of 
the panicles of the clay with alley I or aryl or- 
ganic radicals coupled to the clay ionically by 
means of an onium base. 

An onium compound has been defined in 
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Hackh'^ Chcraic%i Dictionary — Second Edi- 
tion — as "A group of organic compounds of 
the type RXHy which arc isoJogt of ammonhtrn 
and which contain the clement X in its highest 
5 valency; where X is pemavalent as in am- 
monium, phosphonirm, artuaium and stibo- 
nium, where X is ntravaient as in oxonium, 
sulphonium, sclenonium and stanonium com- 
pounds and, where X is trivaJem, as in wdo- 

10 nium compounds'*. 

They may be considered aa addition com* 
pounds, this being further described under the 
heading of oxonium, carbonium, »ribonium # — 
inium, and — ylrum. 

15 The cation-modified clay may be produced 
for example by converting the organic bases 
to the salt* formed by the addi- 
tion of an acid such as hydro- 
chloric acid or acetic acid dissolved in water, . 

20 and adding the selectrd onium compounds to 
an aqucou* clay di»pcrsion. 

The clays to be used in the preparation of 
the organophilic cat ion- modified clay have an 
exchangeable inorganic cation and are pre* 

25 ferably those which originally exhibit a base 
exchange capacity of at least 40 millilitrcs per 
100 gram* of the day. for example the ben- 
finite group of clays which are composed prin- 
cipally of minerals of the montmorilloniu 

30 group (including mDniinorillonite, hectorite, 
saponitc and montronitc) arc particularly suit- 
able. Other base exchange materials may how- 
ever be used. 

Furthermore, an organophili: caiion-modt- 

1$ fied clay which may be used in accordance 
with the invention is one obtained by reacting 
a day, in which at le#«t some of the exchange- 
able tons, other than sodium, have been re- 
placed by sodium ions, with an onium com 

40 pound. 

Detail: of the preparation of organophilic 
cation-modified clays arc given in United King- 
dom Specification* Nov 664,830, 732,724 and 
904,8K0 and in U.S.A. Specification No. 

45 2,531,440. 

Examples of organophilic -cation-modifted 
clays which may be used are dimcthyldtocu- 
dccvl ammonium montmorillonitc, dodccyl- 
amine montmorillonitc and dimethyldiocta- 

50 dccyl ammonium, hectorite. 

The volatile liquid organic facilitates the 
application and deposition of a film of the 
organophilic clay on the surface to be protects . 
As the vehicle is to be removed (from the 

55 rotting composition applied to the surface to 
be protected) prior to the commencement of 
the spelter producing process, organic vehicles 
of low and medium boiling point are preferred 
to those of high boiling point. In general, liquid 

60 organic vehicles having boiling points of below 
150° C at atinrxpheric pressure are preferred. 
Among liquid organic vehicles of low boiling 
point (i.e. boiling under 100* C at atmospheric 
pressure) mention may be made of aliphatic 
65 and alicyciic compounds (including halogenat- - 



ed compounds) /such as ethyl alcohol (includ- 
ing methylated spirit), methyl acetate, butyl 
chloride, trichlorocthylene, 1:1:1 — trichloro- 
e thane, acetone and cyclone xanc, as well as 
a roma tic compounds such as benzene and 70 
petroleum naphtha. Medium boiling point 
organic vehicles (i.c. those bofltng between 
100 and 150° C at atmospheric pressure) in- 
cluding n-amyl a.cohol, n-butyl acetate and 
cyclohexanonc aa well aa toluene, xylenes, 75 
monochlorobenzenea and tetrahydrofurfuryl 
alcohol. High boiling point organic vehicles 
including acetonyl acctonate, butyl butyrate 
and benzyl alcohol. Examplea of other volatile 
liquid organic vehicles suitable for use in accor- 80 
dance with the invention are given in "Indus- 
trial Solvents" by I. Meian (1950) p. 36 to 
42. 

It may be possible in practice to use two 
or morr volatile vehicles. " 

Preferably the coating composition also con- 
tains an additive which is a non-volatile organic 
rubsfance having adhesive properties and cap- 
able of forming a dry film when mixed with 
the organophilic cation-modified clay. 90 

As examples cf naid non-volatile organic 
additives, mention may be made of: 

synthetic resins, such as acrylic resins (e.g. 
"Bedacryr I22X manufactured by Imperial 
Chemical Industries Ltd.), the word "Bcda- 95 
cryi" being a Registered Trade Mark, aJkyl 
resins, (e.g. "Epok" C.460 manufactured by 
British Resin Product Ltd.), the word "Fpok f * 
being a Registered Trade Mark, silicone resins 
(e.p. M.S. 805, manufactured by Midland 100 
Silicones Ltd.), and chlorinated rubber; 

natural mms, such as reain, dammar and 
shellacs: 

synthetic waxes, such as the Seekay waxes 
("Scckay" is a registered Trade Mark) told 10S 
by Imperial Chemical Industries Ltd., Abril 
waxes sold by Abril Industrial Waxes Ltd., 
and chlorinated polyethylene; 

natural waxes, such as carnauba wax* shellac 
wax, paim and cotton seed waxes; 110 

organic substances capable of forming a dry 
film, such aa solid saturated and unsaturated 
carboxylic acid (e.g. Laurie, stearic, m-totuk, 
sebactc and fumaric acids), solid esters of 
saturated and unsaturated carboxylic acids (eg. 1 1 5 
dtteuadccyl kebacate) solid alcohoU and gly- 
ce rides (e.g. ce:yl alcohol, /9-monopalmttin 
and «j- mono* tear in) ; mention may also be made 
of halogens ird polynuclcar compounds for 
cxs/nplc, bt- and polyphenols (e.g. the mil- 120 
turca sold by Monsanto Ltd. under the Regis- 
tered Trade Mark "Arodor"); 

liquid organic esters capable of forming a 
dry film and drying and semi -drying oils, 
e.g. cotton seed oil. More than one such binder 125 
may be used in the coating c exposition if 
desired and it may often be convenient to in- 
troduce the binder into the other components 
of the coating in an organic solvent, particularly 
whcn»ihe cornmcrciaily available form of the 130 
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binder com*>rific& the binder in an organic sol- 
vent (a* is ihc case, for er ample, with "Bed- 
aery!" 122X). 

The coating compost t ion may also contain 
5 an additive which is a non-volatile simple or 
complex refractory oxide having filling pro- 
perties and cvuble of forming a dry film when 
mixed with the organophilic cation -modified 
clay. The addition of such an oxide improves 

10 the covering power of the composition. More 
than one such refractory oxide may be added 
to the coating composition if desired. 

The proportions of said day, volatile 
vehicle, non-volatile additive and non-volatile 

15 refractory oxide additive to be employed in 
coating compositions to be used according to 
the method of the invention may be varied 
within wide limits, preferably 2 to 50 p*trt» 
by weight of said organoph*lic cju on -modified 

20 clay, >0 to 300 pans by weight of volatile 
vehicle, 0 to 30 by weight of non- volatile addi- 
tive and from 0 to >0 pans by weight of 
non-volatile refractory oxide additive. Ihc 
criterion in determining the»c portion* is the 

25 case with which an adequate film of the organo- 
philic cation- modified clay (and the rn n- vola- 
tile additive and non-volatile refracting oxide 
additive when prevent ; is formed on the metal 
surface. Generally speaking the film of the 

30 dried coating should not be less than 5 microns 
in thicknes», but preferably is from I) to 
40 microns. In practice however it is usually 



more convenient to apply a minimum number 
of costings to the metal and a coating compo- 
sition having a concentration of about 200 35 
grams of organophilic cation-modified clay 
per litre of volatile organic vehicle may be 
used with advantage. 

In processes according to the invention in 
which a t t ^n- volatile additive forms pan of 40 
the coating composition, good results have 
been obtained when the ratio o* the weight of 
said organophilic cation- modified clay to the 
weight of said non-volaule organic additive 
is irom 1:1 to 1:4. 45 

The following method of preparation was 
used for the coating composition in the exam- 
ples: 

A weight of the organophilic cation* modified 
day (constituent (a ) ; was milled with, a SO 
weight of oil soluble dye (if used) (consti- 
tuent (b)) as a witness of coverage a weight 
of non- volatile refractory oxide additive lil 
ured) (constituent (c>) a throe fifth* of the 
weight of the volatile liquid organic vehicle 55 
(^omntuent (c>; in a stajnlcs* steel ball mill 
for four hours. Ihc mix cure was diluted with 
the remaining liquid organic vehicle and a 
weight of non-volatile organic adhesive sub- 
stance (if used) (constituent (d)). The mix- 60 
lure was further milled for half an hour. 

The following table shows the constituents 
and proportions in ihc coating composition* 
used in the examples: 
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psinted wi_h one coat of the mixiurc pre- 
^aied as above. The coating was allowed to 
dry in air for 10 minutes. The other specimen 
was left uncoated. 
5 4. One of the specimens was pre- heated 
by the flame of a pHsma spray gun (3MB 
equipment* obtainable from Metco Led). The 
powder feed was twitched on and tungsten 
carbide/cobalt composite powder (Stellundum 

10 52F obtainable from Deloro Stellite Ltd) 
was sprayed on. to the blasted area, but up 
to the edge so an even coating was obtained 
all over the blasted area. This was continued 
until an even coating of 0.006" was produced. 

I 5 The whole of this operation was repeated 
for the other specimen. 

5. On examination after cooling the speci- 
men coated with the mixture was observed to 
have some sprayed coating adhering to the 

20 masked area. I hi* was easily scraped off 
with the blade of a scalpel, and the specimen 
w*s examined again. None c4 the sprayed 
coating was seen to adhere to the muked. area. 
The unmarked specimen had sprayed coat- 

25 ing adhering to the unbtasted area 1 his couJd 
not be removed with the blade of a scr'oet. 

Example 2. 
Preparation (2) was prepared according to 
the previously described method. In this 
30 example, two blanks of a martensitic steel 
known as ••Jc^netc" ("Jethete" is a registered 
Trade Mark) were used and the preparation 
technique was substantially similar to that in 
Example 1. 

35 The spraying was done with an oxygen/ 
acetylene flame spray gun (Metco 10E) and a 
nickel/aluminium wire (Metco 405) was the 
sprayed medium. 

In all other respects, including the results 

40 of the cx.4iiiiii4iJuo, diU example is similar to 
Example 1 

Example J. 

Preparation (3) was prepared according to* 
the previously described method. The following 
45 procedure was then adapted. 

1. Referring to the drawing, which is by 
way of example only, two cylindrical hollow 
test pieces 10, 12 of electron beam weidabie 
steel were degreased being paraffin washed 

50 and then exposed to uichlorocthylene vapour. 

2. As soon as possible after sup 1, the inner 
surfaces of the test pieces 10. 12 were sprayed 
with one coat of the coating mixture in the 
region indicated at 14. The illustrated thick - 

35 ne^v of the coating is of course greatly exag- 
gerated. The coating was allowed to dry in 
air for 10 minutes. 

3. The test pieces were butt-welded together 
by means of conventional electron beam weld- 

60 ing apparatus 16, which w*s rotated about the 
longitudinal axis 1* of the test pieces 10, 12. 
A weld bead 20 was formed on the inner sur- 
face of the weld, indicating tiiat the welding 



operation was proceeding satisfactorily and. 
being effected over the full thickness of the t>5 
walls of the test pieces. Weld spatter was pro- 
duced and was observed to be projected from 
the site of the welding operation across the 
inside of the test pieces to the. opposite sur- 
faces thereof as indicated by the arrows 22. 70 

4. Afte/ the welding operation was com- 
pleted, the :^st pieces were permitted to cool, 
and it was found that the weld spatter which 
had been projected on to the coated region 
14 of the surfaces of the test pieces could be re- 75 
moved, togetI*r with the coar'ng, by wiping 
with a cloth. 

Example 4. 
Preparation (4) was prepared according to 
the previously described method. Two hollow 80 
cylindrical test pieces of an electron beam 
weldablr titanium/copper alloy containing 
27, of copper and the balance titanium, except 
for trace impurities, were electron bcmn welded 
together as described in Lxampic 3, except 85 
that the mixture of the present example was 
used instead of the coating mixture of Example 
3. The test pieces were decreased by means 
of the alkaline degree/ "Onhosil** made by 
the ^tav*jy Iron and Chemical Co. Ltd. It 90 
was found that the weld spatter could be 
removed together with the coating 14 by wip- 
ing with a cloth. 

Example 5. 

Preparation (5) was prepared according to 95 
the previously described method. Two hollow 
cylindrical tc*t pieces of electron beam weld- 
able stainless steel containing 18 /, chromium 
and 8/„ nickel were electron beam welded to- 
gether as described in Example 1, except that 100 
the coating mixture of the proem example 
w«« inrd imimd of the coat in* mixture of 
Example 1. It was found that the weld spatter 
could be removed by wiping with a cloth. 

Example 6. 105 
Preparation (6) was prepared according »o 
the previously described method. Two hollow 
cylindrical test pieces of electron beam wefd- 
able Nimonic 75 alloy ("Nimonk" is a regis- 
tered Trade Mark) were electron hram welded 1 10 
together as described in Example 1, except that 
the coaling mixrtre of the present example 
was used instead of the coating mixture of 
Example 1. It was found that the weld spatter 
could be removed by wiping with a cloth. 1 1 ^ 

Example 7. 

Preparation (7) was prepared according 
to the previously described method. Two hollow 
cylindrical test pieces of electron beam weld- 
able stainless steel containing 18% chromium 120 
and 8y o nicked were electron beam weided 
together as described in Example 1 except 
thai the coating of the ptesent example was 
used instead of the coating mixture of Example 
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1. It was four J that the weld jpatter could 
be removed by wiping with a doth. 

Example 8. 
Preparation (8) was prepared according to 
S the previously described method. Two rec- 
tangular blank sheets about 9 inches x 1J 
inches of an alloy of titanium with 2 / a copper 
plui impurities were used in this example. 
The blanks were treated as follows: 
10 1. The metal surfaces, being particularly 
greasy were paraffin washed and de greased 
using an alkaline dc greaser sold commercially 
under the trade name "Orthosi!" (available 
from the Stavcly Iron and Chemical Co, Ltd.) 
I 3 follower*, by twining in hot water and allowed 
to dry. 

2. One of the plates was painted on one 
side with three equally spaced one inch stripes 
of the mixture prepared. The coating was 

20 allowed to dry in air for 10 minutes. The 
other blank was left uncoated. 

3. The uncoated sheet wan positioned about 
half an inch above the coated \hcct, with the 
flat faces facing and the top sheet displaced 

25 about one inch on the width. The coated f^rce 
faced inwards. 

4. The assembly was loaded into an electron 
beam welding machine (type 936 machine 
manufactured by Ilawker Siddeley Dynamics 

30 Ltd.) and the "ham her was evacuated to a 
vacuum better than 1 J 10 7 mm of Mercury, 
'list assembly was located so that the electron 
beam would run parallel along the long face 
of the top sheet, and so that the line of the 

3$ weld would miss the long edge of the bottom 
(coated) sheet by about 0.1 inches. 

5. An electron beam was run along the long 
face of the top sheet, at a setting such that 
the sheet was fully penetrated and spatter 

40 w«» piuJuicd frotn the underside of the melt 
run. 

6. The <:u*ted sheet was then soaked in a 
complex alkaline cleaning agent (Ardrox 185 
available from Ardrox Ltd) at 90 — 95* C for 

45 30 minutes and was washed in hot water. 

7. On examination after drying, it was seen 
that all the coating had been removed and that 
in the areas where the coating had been, no 
spatter had adhered to the metal. On the areas 

SO on the same side where there was no coating* 
spatter still adhered to the metal and could 
only be removed by mechanical means. 

Example 9. 
Preparation (9) was prepared according to 
55 the previously described method. In this 
example, two sheet blanks of a manenesitic 
steel known as "Jcihetc" of a similar size to 
those i.: Example 8. The blanks were treated 
as follows: 

60 1. TV metal surfaces, being particularly 
greasy were paraffin washed and then degreased 
with trichloroethylene vapour to remove orga- 



nic materials. Paint was removed by a suit- 
able paint stripper. 

2. As soon as possible after strip (1) one 65 
surface of one of the blanks was masked to 
leave three areas with the width of the blank . 
unsprayed. Three coats of the mixture were 
sprayed on to the remainder of the surface 
each coat beir* allowed to dry in air before 70 
the next was implied. The otht* blank was 

left uncoated. 

3. From this point onwards, the procedure 
was substantially similar to Example 8, from 
and including operation 3. The result was also 75 
as in Example 8. 

Example 10. 

Preparation (10) was prepared according to 
the previously described method. In this 
example, two blanks of the nickel based alloy go 
known as Nimonic 75 were used, and the 
preparation technique was substantially similar 
to that in Example 1. 

The blanks were %przytd with "Stelhte X40" 
a powder comprising a cobalt based alloy, 85 
which alloy also contains chromium, nickel 
and tungsten, (obtainable from Dcloro Stel- 
lite Limited) from a plasma spray gun (3MB 
equipment, obtainable from Dcloro Stellitc 
Limited). 90 

All other conditions and the final result were 
as ir» Example I. 

Example 11. 
Preparation (11) was prepared according 
to the previously drier i he d i net bod In this 95 
example, two blanks of an justenitic steel con- 
taining 18/. chromium and 8/. nickel were 
used and the preparation technique was sub- 
stantially similar to that in Example 8. 

The procedure and the final result were 100 
substantially umi\2T to those of ample 8 
. Although the invention has been described 
with reference to the foregoing examples in 
which the cowling composition is painted or 
sprayed on to the surface to be protected, it 105 
will be readily apparent to thoae skilled in 
the art and that otfc-r methods of application 
of the composition would be equally effective. 
Thus for example, it may be advantageous in 
some circumstances to apply the costing cum- 
petition by dipping. 

Whilst fusion welding, flame spraying and 
layer coining h»v#> been exemplified as pro- 
cesses in which spatter is produced, composi- 
tions according to the present invention may ll*> 
be used to protect any surface liable to be 
spattered with molten or semj-molten meed 
and/or refractory panicles. 

WHAT WE CLAIM IS — 

1. A method of protecting at least pan of 120 
at least one surface which is posi- 
tioned or is intended to be placed 
in the vicinity of a metal and/or 
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refractor/ spatter producing process from con* 
tamina i tor. *.>y the sparer red molten or semi- 
molten products of such a process comprises 
the steps of coating said at least part of at 
5 least one surface with at least -one layer of a 
composition compi ising a mixture of an 
organophiJir cation-modified (as here in before 
defined) and a volatile organic vehicle, remov- 
ing substantially all of said vehicle from said 

10 coating to leave a film of said clay on said at 
least one surface, effecting said spatter produc- 
ing process, and removing any said spatter to- 
gether with said film. 

2. A method of protecting a surface as 

IS claimed in claim 1 wherein said coating com- 
position also contains an additive which is 
a non-volatile organic substance having adhe- 
sive properties and capable of fanning a dry 
film when mixed with said organophilic caiion- 

20 modified cUy. 

V A method of protecting a mrface as 
claimed in claim 2 wherein said non -volatile 
organic substance is zn acrylic resin. 

4. A method of protecting a surface as 
25 claimed in claim 2 wherein said non-volatile 

organic substance is a silicone resin. 

5 . A method of protect i ng a surface as 
claimed in claim 2 wherein taid non-volatile 
organic substance is a solid carboxylic acid. 

30 6 A method of protecting a surface claimed 
in any preceding claim wherein said coating 
composition aho contains an additive which is 
at least one non-volatile simple or complex 
refractory oxide having filling properties and 

3S capable of forming a dry film when mixed 
with said organophilic cation- modified clay. 

7. A method of protecting a surface as 
claimed in any preceding claim wherein said 
organic vehicle has a boiling point of below 

40 1 50* C at atmospheric pressure. 

8. A method »>» piuiciiiiig a *uifate as 
claimed in claim 7 wherein said boiling 
point is below 100° C at atmospheric pres- 
sure. 

" 9. A method of protecting a surface as 
claimed in jny preceding claim wherein u»id 



coat: tig composition contains from 2 to 50 
parts by weight of said organophilic cation 
modified day, 50 to 300 parts by weight of 
said volatile vehicle, from 0 to 50 parts by so 
weight of said non- volatile organic additives, 
and from 0 to 50 parts by weight of said non- 
volatile refractory oxide additive. 

10. /. method of protecting a surface as 
claimed ia claim 9 whereui the ratio of the 55 
weight of said organophilic cation modified 
clay to the weight of said non-volatile organic 
additive is from 1:1 to 1.4. 

11. A method of protecting a surface as 
claimed in any preceding daim wherein said 60 
film on aa ; d at lean one surface is not less 
than 5 microns in thickness. 

12. A method of protecting a surface as 
claimed in daim 1 1 wherein said film on said 

at least one surface is from 15 to 40 microns f>S 
in thickness. 

1* A method of protecting a surface as 
claimed in any preceding daim wherein the 
organophilic cation-modified day is dimethyl- 
dioctadecyt ammonium montmorillonite, do- 70 
decylamine montmorillonite or dimethyldioct- 
adecyl ammonium hectorite. 

14. A method of protecting a surface as 
claimed in any preceding daim wherein said 
spatter producing process is fiuion welding. 75 

15. A method of protecting a surface as 
claimed in any of claims 1 — 13 wherein said 
spaner producing process is flame spraying. 

16. A method of protecting a surface as 
claimed in any of claims 1 — H wherein said *0 
spatter producing process is User beam cutting. 

17. A method of protecting a surface substan- 
tially as hereinbefore described and with re- 
ference to any of Example* 1 — 11 and the 
accompanying drawing. 

18. Surfaces when protected by the method 
of any picvcUuttf claim. 

J. C. PURCKI.L, 
Chartered Patent Agent and 
Agent for the Applicants. 
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